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▼Our knowledge of mammalian gene function and regula-
tion in vivo has been increased considerably by the use of
transgenic mice expressing a lacZ reporter gene. The prod-
uct of the lacZ gene, β-galactosidase, acts on the substrate
X-gal to produce a non-diffusible blue precipitate, identify-
ing cells expressing the gene in situ (Ref. 1). Numerous genes
have been targeted (Ref. 2), and it is highly probable that
other uses of the lacZ reporter gene will be reported in the
near future. The technique is easy and accurate and the sen-
sitivity of detection is high. Other authors have replaced the
X-gal with another chromogenic substrate, Bluo-gal, which
enhances the sensitivity of the staining method (Ref. 3).
Our goal was to preserve the X-gal precipitate but improve
the reliability of the technique applied to histological sec-
tions. We found that aqueous mounting was critical in this
respect.
Embryos (11−18 embryonic days old) from two inde-
pendent targeted strains were recovered, in which the
homeotic gene Hoxc-8 (Ref. 4) and the c-kit gene (Ref. 5)
have been replaced by the lacZ gene coding sequence. The
β-galactosidase activity was further studied in serial sec-
tions of these embryos, using a technique previously de-
scribed (Ref. 3, 6, 7). After fixation in 4% paraformaldehyde,
the embryos were embedded in Tissue Tek [OCT Medium]
(Miles Scientific), frozen in nitrogen vapour, and stored at
−80◦C. Sections 10 µm thick were mounted onto micro-
scope slides SuperFrost Plus (Fisher), dried at room tempera-
ture for 2 h, and fixed for 10min with acetone. Detection of
lacZ-positive cells was carried out on rehydrated slides incu-
bated overnight with X-Gal buffer (containing 0.4mg/ml 5-
bromo-4-chloro-3-indolyl-D-galactoside, 2 mM K3Fe(CN)6,
2 mM K4Fe(CN)6-3H2O, and 4 mM MgCl2 in phosphate-
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FIGURE 1. Transverse sections through the anterior spinal cord of a
E13.5 Hoxc-8 +/lacZ mouse embryo (Ref. 4). The embryo has been fixed,
embedded in OCT medium, cryostat sectioned, stained with X-gal,
counterstained with red neutral and mounted with mowiol (a) or eukitt
(b). Note in (a) the more extensive staining in a cell within the
intermediate zone of the spinal cord (arrow). Magnification: X 80.
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buffered saline) at 32◦C. Slides were then counterstained
with red neutral, cleared in toluene and mounted with eu-
kitt (Gassalem).
We compared the quality of staining on slides both be-
fore and after mounting. The signal was found to be par-
tially decreased after mounting. It completely disappeared
in cells in which β-galactosidase activity is faint. We then
compared serial sections with aqueous or eukitt mounting,
the aqueous medium avoids the alcohol and toluene steps.
Mowiol (Calbiochem) diluted in glycerol was chosen as the
aqueousmedium because of its use in immunofluorescence.
Differences in X-gal staining are shown (Fig. 1). It was ob-
served that aqueous mounting allows for a longer-lasting
stain. The alcohol dehydration step, necessary for eukitt
mounting, was found to be responsible for a partial decrease
in staining.
For precise analysis and faithful description of lacZ ex-
pression pattern in embryos or tissues, aqueous mounting
medium should be used. Even faint expression of the lacZ
gene can be detected, and differences in the expression pat-
tern between two mutated heterozygous and homozygous
embryos can be compared with accuracy and reliability.
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